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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. Claims 1-2, 5, 16, 22-27, 40, 47-48, 51-52, 55-56, 59-60, 63-64, 67-68 and 71-72 
rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the written 
description requirement. The claim{s) contains subject matter, which was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. 

- In the independent claims 1-2 and 47-48, the limitation of comprising a 
reflective pixel electrode "having a flat upper surface thereon" is not supported by the 
original disclosure. For example, the present invention (Figs. 1B-1C and specification at 
page 4) discloses the forming of an embedded conductive layer 104 having a flat upper 
surface and the forming of an electrode 105 on the flat contact part 106 (specification at 
page 12, lines 12-19) of the embedded conductive layer 104, but not disclose the 
forming of a reflective pixel electrode "having a flat upper surface thereon" as amended. 

- dependent claims 5, 16, 22-27, 40, 51-52, 55-56, 59-60, 63-64, 67-68 and 71 
72 are also rejected because they directly or indirectly depend on independent claims 1- 
2 and 47-48. 
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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

2. Claims 1 , 47, 51 , 55, 59, 63, 67-68 and 71 -72 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Liu et al (US. 5,536,950) in view of Fukunaga et al 
(US. 5,706,064) and Izumi (US. 6,400,428). 

With respect to claims 1, 47, 51, 55, 59, and 63, Liu et al disclose in Fig. 4G a 
semiconductor device comprising: a transistor; at least one interlayer insulating film 78 
formed over the transistor, the interlayer insulating film 78 having a contact hole; an 
embedded conductive layer 82 provided to fill the contact hole wherein a top surface of 
the embedded conductive layer 82 is flush with a top surface of the interlayer insulating 
film 78; and a pixel electrode TM2 having a flat upper surface thereon (see pixel 
electrode 24 in Fig. 3 and column 5, lines 37-39), and formed on the interlayer insulating 
film 78 wherein the pixel electrode TM2 is electrically connected to the transistor 
through the embedded conductive layer 82. 

Liu et al do not disclose the embedded conductive layer 82 being made from the 
materials as claimed. 

However, Fukunaga et al, in Fig. 17, teach that the embedded conductive layer 
41 1b is made of inorganic oxide conductive layer of ITO or ZnO (column 30, lines 43-46 
and column 5, lines 66-67 through column 6, lines 1-3) or made of organic conductive 
layer of carbon (column 20, lines 36-48) or polymer (column 26, lines 54-61). 
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Accordingly, it would have been obvious to form Liu's embedded conductive layer with 
the materials as set forth above, because such materials would provide a color liquid 
crystal display devices having high speed response, low power consumption, and low 
prices, as taught by Fukunaga et al (column 3, lines 30-34). Furthermore, it also would 
have been obvious to form Liu's pixel electrode being either a transparent electrically 
conductive film or a reflective electrical conductive film depending upon the display 
device type which is desired for the liquid crystal display device, as taught by Izumi 
(column 6, lines 15-20). 

With respect to claims 67-68 and 71-72, Fukunaga et al (Fig. 17) further teach 
the obviousness of forming an embedded conductive layer 411b comprising a same 
resin as the resin of the interiayer insulating film 413 (see column 19, lines 27-35 and 
column 42, lines 50-52), wherein the embedded conductive layer 411b comprises an 
organic resin film containing a conductive material dispersed therein or an inorganic film 
containing a conductive material disperse therein (column 41, lines 22-32). 

3. Claims 2, 22-27, 40, 48, 52, 56, 60 and 64 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Liu et al in view of Yamazaki (US. 5,990,542), Fukunaga et 
al and Izumi (US. 6,400,428). 

With respect to claims 2, 48, 52, 56, 60, and 64, as discussed above. Fig. 4G of 
Liu et al substantially reads on the claimed invention, except that it does not disclose 
the interiayer insulating film 78 comprising an organic resin. 

However, Yamazaki teaches in Fig. 2B the obviousness of forming the interiayer 
insulating film 120 made of organic resin (column 5, lines 65-67). Accordingly, it would 
have been obvious to form the interiayer insulating film 78 of Liu et al with an organic 
resin, because according to Yamazaki, the interiayer insulating film made of the organic 
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resin would suppress an electric field from the pixel electrode created later from being 
disturbed (column 6, lines 1-6). 

Neither Liu nor Yamazaki discloses the embedded conductive layer being made 
from the materials as claimed. 

However, Fukunaga et al, in Fig. 17, teach that the embedded conductive layer 
41 1b is made of inorganic oxide conductive layer of ITO or ZnO (column 30, lines 43-46 
and column 5, lines 66-67 through column 6, lines 1-3) or made of organic conductive 
layer of carbon (column 20, lines 36-48) or polymer (column 26, lines 54-61). 
Accordingly, it would have been obvious to form Liu's embedded conductive layer with 
the materials as set forth above, because such materials would provide a color liquid 
crystal display devices having high speed response, low power consumption, and low 
prices, as taught by Fukunaga et al (column 3, lines 30-34). Furthermore, it also would 
have been obvious to form Liu's pixel electrode being either a transparent electrically 
conductive film or a reflective electrical conductive film depending upon the display 
device type which is desired for the liquid crystal display device, as taught by Izumi 
(column 6, lines 15-20). 

With respect to claims 22-27 and 40, Fukunaga et al also teach in column 1, lines 
5-30 that because the liquid crystal display device has high image quality and can be 
used as switching elements, this kind of display device has been widely used as a 
display device in a personal computer, television or the like. Accordingly, it would have 
been obvious to one ordinary skill in the art to apply the display device of Fukunaga et 
al to a display device of a cellular phone, a camcorder, etc., because it is an intended 
use. 


4. Claims 3, 22-27, 40, 49, 53, 57, 61 , 65, 69-70, and 73-74 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Sato et al (US. 6,081,305) in view of Okita 
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(US. 6,097,453), Fukunaga et al and Miyawaki et al (US. 5,644,370 - previous cited by 
Applicant). 

With respect to claims 3, 49, 53, 57, 61, and 65, Sato et al disclose in Fig. 2 a 
semiconductor device comprising: a transistor; a first interlayer insulating film 130 
formed over the transistor; a drain electrode 141 formed on the first interlayer insulating 
film and electrically connected to a drain of the transistor through an opening of the first 
interlayer insulating film; a second interlayer insulating film 150 formed over the drain 
electrode and the first insulating film; a capacitor forming electrode 165 formed on the 
second interlayer insulating film 150 to form a capacitor between the drain electrode 
141 and the capacitor forming electrode 165; a third interlayer insulating film 170 formed 
over the capacitor forming electrode and the second interlayer insulating film; contact 
holes 171 and 151 opened through the third and second interlayer insulating films to 
reach the drain electrode; an embedded conductive layer filled in the contact holes; and 
a reflective pixel electrode 181 is electrically connected to the drain electrode through 
the embedded conductive layer. 

Sato et al do not disclose that the contact holes 171 and 151 are formed as a 
single contact hole opened through the third and second insulating films. 

However, Okita teaches in Fig. 6 the obviousness of forming a single contact 
hole 508 opened through the third insulating film 109 and second insulating film 601 to 
reach the drain electrode 108. Accordingly, it would have been obvious to modify the 
contact holes 171 and 151 of Sato et al by forming a single contact hole, because as is 
well known, the forming of a single contact hole as taught by Okita would reduce the 
number of steps in fabricating process. 

Neither Sato nor Okita discloses the embedded conductive layer being made 
from the materials as claimed. 
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However, Fukunaga et al, in Fig. 24, teach that the embedded conductive layer 
418 is made of inorganic oxide conductive layer of ITO or ZnO (column 30, lines 43-46 
and column 5, lines 66-67 through column 6, lines 1-3) or made of organic conductive 
layer of carbon (column 20, lines 36-48) or polymer (column 26, lines 54-61). 
Accordingly, it would have been obvious to form Sato's embedded conductive layer with 
the materials as set forth above, because such materials would provide a color liquid 
crystal display devices having high speed response, low power consumption, and low 
prices, as taught by Fukunaga et al (column 3, lines 30-34). Fukunaga's Fig. 24 further 
teaches the forming of tapered opening because such tapered opening would provide 
the good connections between the source/drain region and the pixel electrode, as 
taught by Miyawaki (see Fig. 9 and column 1 0, lines 1 1 -21 ). 

With respect to claims 22-27 and 40, Fukunaga et al also teach in column 1, lines 
5-30 that because the liquid crystal display device has high image quality and can be 
used as switching elements, this kind of display device has been widely used as a 
display device in a personal computer, television or the like. Accordingly, it would have 
been obvious to one ordinary skill in the art to apply the display device of Fukunaga et 
al to a display device of a cellular phone, a camcorder, etc., because it is an intended 
use. 

With respect to claims 69-70 and 73-74, Fukunaga et al (Fig. 17) further teach 
the obviousness of forming an embedded conductive layer 411b comprising a same 
resin as the resin of the interlayer insulating film 413 (see column 19, lines 27-35 and 
column 42, lines 50-52), wherein the embedded conductive layer 41 1 b comprises an 
organic resin film containing a conductive material dispersed therein or an inorganic film 
containing a conductive material disperse therein (column 41, lines 22-32). 
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5. Claims 4 and 50 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sato et al in view of Okita, Miyawaki et a! and Yamazaki (US. 5,990,542). 

As discussed in details above, the combination of Sato et al, Okita and Miyawaki 
substantially reads on the claimed invention, including the known feature of forming a 
material normally used for the electrode (i.e., pixel electrode) in the semiconductor and 
TFT processes, such as aluminum (as taught by Okita, in column 6, lines 15-19). 

The above combination does not disclose the third interlayer insulating film 
comprising an organic resin. 

However, Yamazaki teaches in Fig. 2B the obviousness of forming the ITO pixel 
electrode on the interlayer insulating film 120 made of organic resin (column 5, lines 65- 
67). Accordingly, it would have been obvious to form the interlayer insulating film 170 of 
Sato et al with an organic resin, because according to Yamazaki, the interlayer 
insulating film made of the organic resin would suppress an electric field from the pixel 
electrode created later from being disturbed (column 6, lines 1-6). 

6. Claims 54, 58, 62 and 66 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Sato et al, Okita, Miyawaki et al and Yamazaki as applied to claim 
(4,50) above, and further in view of Fukunaga et al. 

None of the above references discloses the embedded conductive layer being 
made from the materials as claimed. 

However, Fukunaga et al, in Fig. 17, teach that the embedded conductive layer 
411b is made of inorganic oxide conductive layer of ITO or ZnO (column 30, lines 43-46 
and column 5, lines 66-67 through column 6, lines 1-3) or made of organic conductive 
layer of carbon (column 20, lines 36-38) or polymer (column 26, lines 54-61). 
Accordingly, it would have been obvious to form Sato's embedded conductive layer with 
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the materials as set forth above, because such materials would provide a color liquid 
crystal display device having high speed response, low power consumption, and low 
prices, as taught by Fukunaga et a! (column 3, lines 30-34). 

7. Claims 5, 16, 22-27, 40 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu et al in view of Fukunaga et a! (US. 5,706,064) and Izumi (US. 
6,400,428). 

With respect to claims 5 and 46, as discussed above. Fig. 4G of Liu et al 
substantially reads on the claimed invention, except it does not disclose that the 
embedded conductive layer comprises a same resin as the resin of the interlayer 
insulating film. 

However, Fukunaga et al teach in Fig. 17 the obviousness of forming an 
embedded conductive layer 41 1 b comprising a same resin as the resin of the interlayer 
insulating film 413 (see column 19, lines 27-35 and column 42, lines 50-52), wherein the 
embedded conductive layer 41 1 b comprises an organic resin film containing a 
conductive material dispersed therein or an inorganic film containing a conductive 
material disperse therein (column 41 , lines 22-32). Accordingly, it would have been 
obvious to form the embedded conductive layer and the interlayer insulating film with 
the resin as set forth above, in order to provide a substrate for a display device which 
can be used in liquid crystal in a high speed response mode and achieves a low price, 
such as taught by Fukunaga et al (column 1 , lines 55-59). Furthermore, it also would 
have been obvious to form Liu's pixel electrode being either a transparent electrically 
conductive film or a reflective electrical conductive film depending upon the display 
device type which is desired for the liquid crystal display device, as taught by Izumi 
(column 6, lines 15-20). 
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With respect to claim 16, Fukunaga et al furtiier teach that the embedded 
conductive layer 41 lb is made of inorganic oxide conductive layer of ITO or ZnO 
(column 30, lines 43-46 and column 5, lines 66-67 through column 6, lines 1-3) or made 
of organic conductive layer of carbon (column 20, lines 36-48) or polymer (column 26, 
lines 54-61), and one of the two conductive layers is in contact with an alignment film 
. 517 (number 517 not shown in Fig. 17, see Fig. 27). 

With respect to claims 22-27 and 40, Fukunaga et al also teach in column 1, lines 
5-30 that because the liquid crystal display device has high image quality and can be 
used as switching elements, this kind of display device has been widely used as a 
display device in a personal computer, television or the like. Accordingly, it would have 
been obvious to one ordinary skill in the art to apply the display device of Fukunaga et 
al to a display device of a cellular phone, a camcorder, etc., because it is an intended 
use. 

8. Claims 1-2, 5, 22-27, 40, 47-48, 51-52, 55-56, 59-60, 63-64, 67-68 and 71-72 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Fukunaga et al (US. 
5,706,064) in view of Liu et al (US. 5.536,950) and Izumi (US. 6,400,428). 

With respect to claims 1-2, 5, 47-48, 51-52, 55-56, 59-60,63-64, 67-68 and 71- 
72, Fukunaga (Figs. 24A - 24G) discloses a semiconductor device having an active 
matrix display device, comprising: forming a first conductive layer 405; forming an 
insulating layer (413,414) over the first conductive layer; forming an opening in the 
insulating layer to expose the first conductive layer 405 at a bottom of the opening; 
forming an embedded conductive layer 418 to cover the insulating layer and the 
opening (Fig. 24E); etching the embedded conductive layer 418 (Fig. 24F); and forming 
a second conductive layer on the insulating layer and the embedded conductive layer; 
and forming a light pixel electrode 412 by patterning the second conductive layer 
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(column 26, lines 46-48); wherein the pixel electrode 412 is electrically connected to the 
transistor through the embedded conductive layer 418 or 41 1b, wherein the embedded 
conductive layer 418 or 41 lb comprises an organic resin film made of polymer (column 
26, lines 54-61) or carbon (column 20, lines 36-48) which is the same resin as the resin 
of the interlayer insulating film (column 1 9, lines 27-35 and column 20, lines 31 -57), and 
wherein the embedded conductive layer 41 8 or 41 1 b is further made of inorganic oxide 
conductive layer of ITO or ZnO (column 30, lines 43-46 and column 5, lines 66-67 
through column 6, lines 1-3). 

Fukunaga does not disclose the top surface of the embedded conductive layer 
being flush with the top surface of the interlayer insulating film. 

However, Liu (Fig. 4G) teaches the steps of depositing the embedded conductive 
layer 82 in the opening, followed by planahzation to flush the top surface of the 
embedded conductive layer with the top surface of the interlayer insulating film 78, and 
depositing and patterning the pixel electrode 24 having a flat upper surface thereon 
(also see Fig. 3) on the embedded conductive layer 82 (column 5, lines 30-39). 
Accordingly, it would have been obvious to form the embedded conductive layer 418 of 
Fukunaga being flush with the top surface of the interlayer insulating film in order to 
provide a unique body tie arrangement for achieving a compact and high reliability 
display, as taught by Liu (column 2, lines 57-67 through column 3, lines 1-12). 
Furthermore, it also would have been obvious to form Fukunaga's pixel electrode being 
either a transparent electrically conductive film or a reflective electrical conductive film 
depending upon the display device type which is desired for the liquid crystal display 
device, as taught by Izumi (column 6, lines 15-20). 
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With respect to claims 22-27 and 40, Fukunaga also teaches that because the 
liquid crystal display device has high image quality and can be used as switching 
elements, this kind of display has been widely used as a display device in a personal 
computer, television or the like. Accordingly, it would have been obvious to apply the 
display device of Fukunaga to a cellular phone, a camcorder, etc., because it is an 
intended use. 

Response to Arguments 

9. Applicant argues that it would not be obvious to change Liu's device from a 
transmissive-type LCD to a reflective-type LCD by replacing Liu's transparent pixel 
electrode with the reflective pixel electrode as suggested by Izumi. 

This argument is not persuasive because the test for obviousness is not whether 
the features of a secondary reference may be bodily incorporated into the structure of 
the primary reference; nor is it that the claimed invention must be expressly suggested 
in any one or all of the references. Rather, the test is what the combined teachings of 
the references would have suggested to those of ordinary skill in the art. See In re 
Keller, 642 F.2d 413. 208 USPQ 871 (CCPA 1981). In this case, the combined 
teachings of the references would have suggested to those of ordinary skill in the art 
because Izumi clearly suggests that the display device electrode of Liu can have a pixel 
electrode made of either a transparent electrically conductive film or a reflective 
electrically conductive film depending upon the display device type which is desired for 
the liquid crystal display device (column 6, lines 15-20). Specifically, Izumi states in 
column 6, lines 14-19 that: 
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"Each pixel electrode 15 is a transparent electrically conductive film made of ITO (Indium Tin 
Oxide) or the like when used for a light transmitting type display device and a reflective 
electrically conductive film made of aluminum (Al) or the like when used for a reflecting type 
display device." 

In response to Applicant's argument that the applied references do not suggest 
the invention as annended, the new ground of rejection is applied. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Phat X. Cao whose telephone number is (571) 272- 
1703. The examiner can normally be reached on Monday - Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


PC 

July 9, 2004 
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